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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a yarn wound 
golf ball having a polyurethane cover having a 
satisfactory hitting feeling as a balata cover and a large 
flying distance and excellent in productivity. 
SOLUTION: In this yarn wound golf ball, an isocyanate 
group terminated urethane prepolymer having a residual 
polyisocyanate monomer content of 0.1 mass% or less is 
used. According to this, no precipitate is generated in the 
mixing and hardening of the polyurethane cover 
composition, and the hardening reaction can be 
uniformly performed. Therefore, the resulting 
polyurethane cover has satisfactory physical properties. 
Since the hardening reaction can be performed at about 
60-1 00°C to prevent the thermal deterioration of the yarn 

rubber layer, a yarn wound golf ball excellent in hitting feel, controllability and flying 
can be provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a spool golf ball which has polyurethane covering, and its 
flight distance is large while it has a good feeling of a hit ball, its spin is large also to the shot from a 
rough, or the shot in case of rainy weather still like balata covering, and it relates to the spool golf ball 
which is easy to stop. 
[0002] 

[Description of the Prior Art] Conventionally, as a spool golf ball, since the spool golf ball which has 
balata covering as a covering ingredient is excellent in a feeling of a hit ball, and control nature, it is 
widely used for the upper golfer and the professional golfer. However, the production process of the golf 
ball covered with balata covering is complicated, and since it is inferior to endurance and cut-proof 
nature, recently, the various covering ingredients which replace balata covering are proposed. 
[0003] For example, the golf ball which has covering formed from ionomer resin is indicated by JP,1- 
308577,A. lonomer resin covering has the description of it being cheap compared with balata covering, 
and excelling in endurance. However, it is indicated that the golf ball which has ionomer resin covering 
has a bad feeling of a hit ball, 

[0004] The golf ball which consists of 3, 3'-dichloro -4, and 4 -diamino diphenyknethane and a tolylene 
diisocyanate (TDI) system urethane prepolymer as a curing agent is indicated by the U.S. Pat. No. 
4,123,061 number. The golf ball which used polyurethane covering is rich in impact resiUence compared 
with the golf ball which used ionomer resin covering, and the feeling of a hit ball like balata covering is 
obtained. 

[0005] Since it says that the thermal resistance of polyurethane and the physical properties which are 
acquired are good as a curing agent of polyurethane, aromatic series polyamine compound is used, and 
said 3, 3*-dichloro -4, 4*-diamino diphenylmethane, and its derivative are used especially suitable for this 
contractor as a curing agent of polyurethane. 
[0006] 

[Problem(s) to be Solved by the Invention] The following troubles are pointed out to the compounding 
operation and hardening process, although the spool golf ball which has polyurethane covering is 
formed by making it harden after it makes a spool core cover the constituent containing aromatic series 
polyamine compound and an isocyanate radical end urethane prepolymer. 

[0007] For example, since a hardening reaction takes time amount when the reactivity of the aromatic 
series polyamine compound to an isocyanate radical end urethane prepolymer is low, productivity falls 
or the physical properties of polyurethane covering fall [ hardening ] for imperfection. Moreover, since 
it becomes difficult to control a hardening reaction when the reactivity over an isocyanate radical is too 
high, an urethane prepolymer is thickened in the middle of combination, or is gelled. 
[0008] Since many of aromatic series polyamine compound has the high cohesive force of a ring, it is a 
crystal-like in ordinary temperature. In order to harden by blending with an isocyanate radical end 
urethane prepolymer, it must dissolve above the melting point and must be used as melt. 
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[0009] To use said 3 especially used suitably as a curing agent of polyurethane, 3'-dichloro -4, 4*- 
diamino diphenylmethane, and its derivative as a curing agent, since the melting point is about 100 
degrees C, it is necessary to warm it at about 120 degrees C, and it needs to carry out combination and a 
hardening reaction by the shape of melt. Therefore, in an urethane prepolymer combination process, a 
hardening reaction is promoted, the viscosity of an urethane prepolymer may become remarkably high, 
or gelation may arise. Furthermore, in order to carry out a hardening reaction at 120 degrees C, a yam 
rubber layer heat-deteriorates. Moreover, when combination and curing temperature are made low, a 
sludge is generated in a compound. If said sludge is generated, since a hardening reaction will become 
an ununiformity, polyurethane covering is unproducible. 

[0010] This invention is a spool golf ball which has polyurethane covering which there are not 
thickening, gelation, generating of a sludge, etc., and homogeneity is made to harden the constituent 
containing an isocyanate radical end urethane prepolymer and aromatic series polyamine compound, and 
is formed, prevents the heat deterioration of the yam rubber layer of a hardening process, and aims at 
offering the spool golf ball which is excellent in a feeling of a hit ball, control nature, and flight distance. 



[Means for Solving the Problem] this invention persons came to complete a header and this invention 
for a sludge not being generated in a compound with aromatic series polyamine compound, even if it is 
low temperature, when using the isocyanate radical end urethane prepolymer whose content of a residual 
poly isocyanate monomer is below 0.1 mass %. 

[0012] That is, this invention is a spool golf ball which has polyurethane covering with which the 
content of a residual poly isocyanate monomer stiffens the constituent containing the isocyanate radical 
end urethane prepolymer which is below 0. 1 mass %, and aromatic series polyamine compound, and is 
formed. As for said aromatic series polyamine compound, it is desirable that they are 4 expressed with 
the following general formula, 4'-diamino diphenylmethane, and its derivative. 



[0014] (As for Rl to R8, a carbon number expresses either the alkyl group of 1-9, a halogen atom or a 
hydrogen atom among a formula, respectively.) 

[0015] Furthermore, as for said aromatic series polyamine compound, it is desirable that they are 2, T- 
dichloro -3, 3', 5, 5'-tetraethyl -4, and 4'-diamino diphenylmethane. Moreover, as for said isocyanate 
radical end urethane prepolymer, it is desirable that it is the mixture of a tolylene diisocyanate system 
urethane prepolymer or a tolylene diisocyanate system urethane prepolymer, and a 4 and 4'- 
dicyclohexylmethane diisocyanate system urethane prepolymer. 
[0016] 

[Embodiment of the Invention] The structure of the spool golf ball of this invention is explained 
according to drawing 1 . This invention is a spool golf ball including a pin center,large 1, the yam 
rubber layer 2 which covers said pin center,large, and the polyurethane covering 3 which covers said 
yam rubber layer, and said poljoirethane covering 3 stiffens the constituent (following "constituent for 
polyurethane covering") containing the isocyanate radical end urethane prepolymer whose content of a 
residual poly isocyanate monomer is below 0. 1 mass %, and aromatic series polyamine compound, and 
is formed. 

[0017] First, the constituent for polyurethane covering is explained. 
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[0018] The isocyanate radical end urethane prepolymer used by this invention has an isocyanate radical 
at least two or more in an urethane prepolymer chain, and especially if the content of the poly isocyanate 
monomer which remains is as follows [ 0.1 mass % ], it will not be restricted. The location in the 
urethane prepolymer chain of an isocyanate radical may not be carried out, either, but may be in an 
urethane prepolymer chain principal chain end, and especially definition may have it in a side-chain end. 
Said isocyanate radical end urethane prepolymer can be obtained by reacting so that the isocyanate 
radical of the poly isocyanate compound may become superfluous by the mole ratio to the hydroxyl of 
polyol. A residual poly isocyanate monomer means the unreacted poly isocyanate compound which 
remains in an isocyanate radical end urethane prepolymer, when the poly isocyanate compound and 
polyol are made to react and an isocyanate radical end urethane prepolymer is obtained. Moreover, the 
content of a residual poly isocyanate monomer is defined by x(total mass of the mass / isocyanate 
radical end urethane prepolymer of the poly isocyanate monomer which remains in an isocyanate radical 
end urethane prepolymer) 100, and can carry out a quantum with a gas chromatography. When the 
content of said poly isocyanate monomer exceeded 0.1 mass % and temperature becomes low, it 
becomes easy to generate a sludge in the constituent for polyurethane covering. Although the device 
which said sludge generates is not clear, what deposits by the reaction of a residual poly isocyanate 
monomer and a curing agent is presumed, and since a hardening reaction will become an ununiformity if 
said sludge is generated, production of polyurethane covering cannot be performed. 
[0019] It is not limited especially as said poly isocyanate compound. 2, 4-tolylene diisocyanate. The 
mixture of 2, 6-tolylene diisocyanate, 2, and 4-tolylene diisocyanate and 2 and 6-tolylene diisocyanate 
(TDI), 4 and 4'-diphenylmethane diisocyanate (MDI), 1, 5-naphthylene diisocyanate (NDI), 3, 3 - 
BITORIREN -4, 4*-diisocyanate (TODI), Aromatic series diisocyanate, such as xylylene diisocyanate 
(XDI) and PARAFENI range isocyanate (PPDI); 4 and 4'-dicyclohexylmethane diisocyanate 
(hydrogenation MDI), Cycloaliphatic diisocyanate or aliphatic series diisocyanate, such as 
hexamethylene di-isocyanate (HDI) and isophorone diisocyanate (IPDI), etc. is mentioned. Said poly 
isocyanate compound is independent, or can be used as at least two or more sorts of mixture. From the 
point that the mechanical property of polyurethane covering obtained and the resilience of a golf ball, 
and weatherability and a water resisting property are good, the poly isocyanate which makes a principal 
component TDI, Hydrogenation MDI, or them is desirable, and can use suitably the mixture of a 
tolylene diisocyanate system urethane prepolymer or a tolylene diisocyanate system urethane 
prepolymer, and a 4 and 4'-dicyclohexylmethane diisocyanate system urethane prepolymer in this 
invention. The thing of the isocyanate radical end urethane prepolymer obtained by reacting the poly 
isocyanate compound and polyol which use as a principal component the poly isocyanate compound 
which uses TDI or TDI as a principal component with - dicyclohexylmethane diisocyanate system 
urethane prepolymer, respectively and said tolylene diisocyanate system urethane prepolymer and 4, and 
4 '4, 4 -dicyclohexylmethane diisocyanate (hydrogenation MDI), or hydrogenation MDI is said. 
[0020] As an example of an isocyanate radical end urethane prepolymer in which the content of said 
residual poly isocyanate monomer is below 0. 1 mass %, horse mackerel PURENLF900A marketed from 
the uni-royal company, LF950A, etc. are mentioned. 

[0021] As said polyol, if it has two or more hydroxyl groups, how of a low molecular weight compound 
and the amount compound of macromolecules will not be asked. As polyol of low molecular weight, 
triol, such as diol; glycerols, such as ethylene glycol, a diethylene glycol, triethylene glycol, 1,3- 
butanediol, 1,4-butanediol, neopentyl glycol, and 1,6-hexanediol, trimethylol propane, and hexane triol, 
is mentioned, for example. Polycarbonate diol compounded using the lactone system polyester polyol; 
annular diol obtained by the ring opening polymerization of lactams, such as condensed system 
polyester polyol; epsilon caprolactam obtained by dehydration condensation with the dibasic acid, such 
as a polyether polyol; adipic acid, the glycol, or triol which can be obtained by the reaction of an 
initiator and alkylene oxide with active hydrogen as polyol of the amount of macromolecules; polymer 
polyols, such as acrylic polyol which comes to introduce a hydroxyl group into an acrylic copolymer 
suitably, are mentioned. 

[0022] As said polyether polyol, polyoxy ethylene glycol, a polyoxypropylene glycol (PPG), polyoxy 
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tetramethylene glycol (PTMG), etc. are mentioned, polyethylene horse mackerel **-T0 (PEA), a 
polybutylene horse mackerel peat (PBA), a polyhexamethylene horse mackerel peat (PHMA), etc. are 
mentioned as condensed system polyester polyol, and a Polly epsilon-caprolactone (PCL) etc. is 
mentioned as lactone system polyester polyol. From the point of excelling in the resilience and a water 
resisting property, polyoxy tetramethylene glycol is used preferably [ it is desirable and ] to polyether 
polyol and a pan. 

[0023] Moreover, as combination of said poly isocyanate and said polyol, the combination of the poly 
isocyanate compound and polyoxy tetramethylene glycol which make a principal component TDI, 
Hydrogenation MDI, or them is desirable. If the aromatic series polyamine compound used by this 
invention is a compound which at least two or more amino groups have combined with the ring directly 
or indirectly, it will not be restricted especially. For example, the derivatives, such as phenylenediamine, 
toluene diamine, 4, and 4'-diamino diphenyhnethane and xylylene diamine, are mentioned. Since it says 
also in it that mechanical physical properties and thermal resistance are good, 4 shown by the following 
general formula, 4'-diamino diphenyhnethane, and its derivative are desirable. 
[0024] 
[Formula 3] 



[0025] (As for Rl to R8, a carbon number expresses either the alkyl group of 1-9, a halogen atom or a 

hydrogen atom among a formula, respectively.) 

[0026] Although said alkyl group will not be especially limited if a carbon number is the alkyl group of 
1-9 For example, a methyl group, an ethyl group, n-propyl group, n-butyl, n-pentyl radical, The alkyl 
group ;i-propyl group of the shape of a straight chain, such as n-hexyl group, n-heptyl radical, n-octyl 
radical, and n-nonyl radical, The alkyl group of the shape of branching, such as i-butyl, sec-butyl, t- 
butyl, and a neopentyl radical; alicyclic alkyl groups, such as a cyclo propyl group and a cyclohexyl 
radical, etc. are mentioned. As said halogen atom, a fluorine, chlorine, a bromine, iodine, etc. are 
mentioned and they are chlorine and a bromine preferably. The alkyl group and halogen atom of Rl to 
R8 may be an alkyl group different, respectively and a halogen atom different, respectively. As a said 4 
and 4'-diamino diphenylmethane derivative For example, 3, 3'-dichloro -4, 4*-diamino diphenyhnethane, 
3, the 3'-dimethyl -5, the 5'-diethyl -4, 4'-diamino diphenylmethane, 3, 3\ 5, 5*-tetramethyl - 4 4'- 
diamino diphenylmethane, 3, 3', 5 and 5'-tetraethyl -4, 4'-diamino diphenyhnethane, 3, 3', 5, and 5' - the 
- tetra-isopropyl -4 and 4* - diamino diphenyhnethane - 3, the 3'-dimethyl -5, the 5'-diisopropyl -4, 4*- 
diamino diphenylmethane, 3, the 3'-diethyl -5, the 5'-diisopropyl -4, 4'-diamino diphenyhnethane, 3, the 
3'-dimethyl -5, 5'-G t-butyl -4, 4'-diamino diphenyhnethane, 3, 3*-dichloro -5, the 5*-diethyl -4, 4'- 
diamino diphenyhnethane, 2, 2*-dichloro -3, 3*, 5, 5 -tetraethyl -4, 4'-diamino diphenylmethane, 2, 2\ 3, 
and 3' - tetra-chloro -4 and 4' - diamino diphenylmethane etc. mentions ~ having - 2 and 2 - dichloro -3, 
3', and '5, 5' - tetraethyl -4 and 4' ~ since toxicity is low, - diamino diphenyhnethane is especially 
desirable. 

[0027] although especially the loadings of said aromatic series polyamine compound are not limited — 
residual poly - a beefsteak plant - it is desirable to blend to the isocyanate radical end urethane 
prepolymer which contains a cyanate monomer below 0.1 mass %, so that it may be set to 
NH2/NCO=0.85-1.15 (mole ratio). 

[0028] The usual catalyst used for the reaction of polyurethane can be included in the constituent for 
poljmrethane covering used by this invention, as said catalyst - monoamine [, such as triethylamine, N, 
and N-dimethyl cyclohexylamine ]; - N, N, N', and N' - tetramethylethylenediamine ~ Polyamine, such 
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as N, N, N*, and N", N"-pentamethyl diethylenetriamine; 1, 8-diazabicyclo [5, 4, 0]-7-undecene (DBU), 
Annular diamines, such as triethylenediamine; tin system catalysts, such as a Djibouti rutin JIRAURI 
rate and Djibouti rutin diacetate, etc. are mentioned, and they are 1, 8-diazabicyclo [5, 4, 0]-7-undecene 
(DBU), and triethylenediamine preferably. 

[0029] Said constituent for polyurethane covering may be contained if needed in the range in which the 
property of a request according additives, such as coloring agent; dispersants [, such as a bulking agent; 
titanium dioxide, ], such as a barium sulfate, an antioxidant, an ultraviolet ray absorbent, light stabilizer, 
a fluorescence ingredient,- and a fluorescent brightener, etc. to golf ball covering other than said 
isocyanate radical end urethane prepolymer and said aromatic series polyamine compound is not 
spoiled. 

[0030] Next, the pin center,large 1 of the spool golf ball of this invention is explained. It may not be 
Umited, but may be monolayer structure, and although multilayer structure is sufficient as especially the 
structure of the pin center,large of the spool golf ball of this invention, it is desirable from the point of 
raising the control nature (spin retention) of a spool golf ball. [ of especially two-layer structure ] 
[0031] Drawing 2 is the cross-section schematic diagram showing the desirable mode of the spool golf 
ball of this invention. As shown in drawing 2 , as for the spool golf ball of this invention, it is desirable 
to form the yam rubber layer 2 on the pin center,large 1 which forms outer layer core lb on inner layer 
core la, and becomes, and to form the polyurethane covering 3 on this yam mbber layer 2. 
[0032] The diameter of said inner layer core la is 25mm or more preferably, and is 31 mm or less more 
preferably 32mm or less 33mm or less 24mm or more. Flight distance not only falls, but if the diameter 
of said inner layer core la is smaller than 24mm, the flexible description of a pin center,large will be 
lost, the amount of spin at the time of a stroke increases, and a feeling of a hit ball worsens. When the 
diameter was larger than 33mm, and outer layer core lb becomes thin too much and makes it a ball, 
hardness is not obtained, and it does not become a proper degree of hardness. 

[0033] The degree of hardness of said inner layer core la is 45 or less preferably 50 or less JIS-A degree 
of hardness. If the degree of hardness of inner layer core la is larger than 50, a pin center,large will 
become hard too much, flight distance not only falls, but the amount of spin at the time of a hit ball 
increases, and a feeling of a hit ball worsens. Moreover, since shaping of outer layer core lb not only 
becomes difficult, but it will become easy to transform a pin center,large in case yam mbber is twisted if 
inner layer core la becomes soft too much, the degree of hardness of inner layer core la is 20 or more 
still more preferably 15 or more more preferably ten or more five or more JIS-A degrees of hardness. 
[0034] With [ the degree of hardness of inner layer core la / in five or more JIS-A degrees of hardness ] 
50 [ or less ], the presentation of said inner layer core la is not restricted especially, but consists of a 
vulcanization moldings of the mbber constituent containing oil preferably. For example, a BUDAJI en 
(mbber BR) natural mbber (NR) ethylene-propylene-diene ternary polymerization object (EPDM), poly 
norbomene, etc. can use it suitably. After excelling in compatibihty with oil, and being able to carry out 
the high restoration of the oil and oil's having been distributed by homogeneity in mbber, when the 
stmcture of cross linkage is formed, as for base material mbber, it is desirable that it is mbber which has 
moderate impact resilience. 

[0035] As oil, petroleum system compounded oil, a plasticizer, a factice (factice), alkylbenzene, liquid 
mbber, etc. are mentioned, for example. As petroleum system compounded oil, it is used as extender oil 
of mbber and they are the petroleum of paraffin series (a paraffin chain is included 50% or more), 
petroleum of naphthene series (naphthene ring carbon is included 30 to 45%), an aromatic series (aroma 
tick) system oil (aromatic series carbon is included 30% or more), etc. As a plasticizer, phosphate 
systems, such as sebacate systems, such as horse mackerel peat systems, such as phthalate systems, such 
as dibutyl phthalate (DBP) and dioctyl phthalate (DOP), and dioctyl adipate (DO A), and dioctyl 
sebacate (DOS), and tricresyl phosphate (TCP), adipic-acid system polyester, etc. are mentioned. As a 
factice (factice), it is what vulcanized vegetable oil etc. with sulfur or a sulfur chloride, and a candy 
factice, a brown factice, BURAUNSABU, etc. are mentioned. As alkylbenzene, 1 -dodecyl-4-hexyl 
benzene, l-dodecyl-3-hexyl benzene, 1 and 2, 3-hemimellitene, etc. are mentioned. Liquid 
polybutadiene, liquefied polyisoprene, etc. are mentioned as liquid mbber. These oil may be used 
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independently, or two or more sorts may be mixed and it may be used. 
[0036] The combination of oil and base material rubber is determined in consideration of the 
compatibihty over the rubber of oil. as suitable combination - polybutadiene rubber and natural rubber - 
- petroleum of naphthene series or an aromatic series system oil — petroleum of naphthene series, an 
aromatic series system oil, a plasticizer, alkylbenzene, and the petroleum of paraffin series can be 
mentioned to poly polynorbomene rubber, and the petroleum of paraffin series can be mentioned for a 
plasticizer or a factice to polyurethane rubber at EPDM. The loadings of oil have desirable 30 - 500 
mass section extent to the base material rubber 100 mass section, and its 50 - 400 mass section is more 
desirable. If loadings cannot expect the amelioration effectiveness but exceed the 500 mass sections 
under in 30 mass sections, the case where oil is immixable in rubber with combination will arise. 
[0037] In addition to base material rubber and oil, said rubber constituent for inner layer core la can add 
the processing aid as the bulking agent (for example, barium sulfate) as a specific-gravity-adjustment 
agent, reinforcing agents (for example, a water silicic acid, carbon black, etc.), and a tackifier, an 
antioxidant, etc. Furthermore, the below-mentioned styrene system elastomer, an ethylene system 
elastomer, an urethane system elastomer, etc. may be mixed. Said inner layer core la can knead the 
above-mentioned rubber constituent, and can obtain it by carrying out vulcanization shaping for 10 - 20 
minutes at 150 degrees C - 170 degrees C within metal mold. 

[0038] The degree of hardness of outer layer core lb of the spool golf ball of this invention is a degree 
of hardness in the condition of having covered to inner layer core la, and is 55 or less preferably 60 or 
less Shore D degree of hardness. If said Shore D degree of hardness becomes larger than 60, a pin 
center,large becomes hard too much, flight distance not only falls, but the amount of spin at the time of a 
stroke will increase, and a feeling of a hit ball will worsen. In addition, since it will be easy to become 
low repulsion if it becomes soft too much, outer layer core lb has 15 or more Shore D degrees of 
hardness preferably 55 or more JIS-A degrees of hardness and ten or more Shore D degrees of hardness. 
Moreover, about the relation of the degree of hardness of inner layer core la and outer layer core lb, 
although outer layer core lb may become softer than inner layer core la as long as it is each above- 
mentioned degree-of-hardness within the limits, when expressed with a JIS-A degree of hardness, it can 
be desirable to satisfy the following relational expression, and, thereby, high repulsion and a good 
feeUng of a hit ball can be reconciled. 

(Outer layer core degree-of-hardness-inner layer core degree of hardness) >=10[0039] If the degree of 
hardness of the concrete ingredient used for said outer layer core lb is said within the limits, especially 
definition will not be carried out but the thermoplastic elastomer which discovers rubber elasticity will 
be mentioned including a soft segment and a hard segment into thermoplastics, such as polyurethane 
resin, ionomer resin, nylon, and polyethylene, and a molecule. Since the amount of spin at the time of a 
sentiment becomes high, it is desirable to use thermoplastic elastomer for said outer layer core. At least 
one sort chosen from the group which consists of a polystyrene system elastomer, a polyolefme system 
elastomer, a polyurethane system elastomer, and a polyester system elastomer as thermoplastic 
elastomer, for example can be used. In order to prevent the bleeding of the oil contained in inner layer 
core la, it is desirable to use especially a polyester system elastomer. 

[0040] When the example of a polystyrene system elastomer is illustrated by the trade name here, it is 
ESBS of Daicel Chemical Industries, Ltd. There are AlOlO and SEPUTON HG-252 of Kuraray Co., 
Ltd. Moreover, when the example of a polyolefme system elastomer is illustrated by the trade name, 
Sumitomo 3682 and TPE 9455 of MIRASUTOMA M4800NW of Mitsui Chemicals Industry and 
Sumitomo Chemical Co., Ltd. has. When the example of an urethane system elastomer is illustrated by 
the trade name, there are KURAMIRON 9195 and 9180 of Kuraray Co., Ltd. and ERASU tolan ET 680 
of Takeda bar DISHIE Urethane Industry. When the example of a polyester system elastomer is 
furthermore illustrated by the trade name, there is Hytrel 4047, 4767, and 5557 of Du Pont-Toray, Inc. 
[0041] Specific-gravity-adjustment agents other than said thermoplastics and said thermoplastic 
elastomer, such as a barium sulfate and a tungsten, may be blended with outer layer core lb used for this 
invention. The loadings of said thermoplastics and/or said thermoplastic elastomer are more than 90 
mass % more preferably more than 80 mass % more than 50 mass % among the gross mass of outer 
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layer core lb. 

[0042] Said outer layer core lb can be manufactured using the general approach currently used for 
formation of covering of a golf ball. The constituent for outer layer cores may be beforehand formed in 
semi-sphere husks-like half shell, and two packages and the methods of carrying out pressing, or 
injection molding said constituent for outer layer cores on a direct inner layer core, and wrapping in a 
inner layer core may be used for a inner layer core using it. Thus, an outer layer core with a thickness of 
0.5-9mm is formed on a inner layer core, and a pin center,large 1 is obtained. 25nmi or more, the 
diameter of a pin center,large is 26mm or more preferably, and is 32mm or less preferably 35mm or less. 
If a diameter is smaller than 25mm, the amount of spin at the time of a stroke will increase, and flight 
distance will fall, and if a diameter is conversely larger than 35mm, the hardness when a yam rubber 
layer becoming thin and making it a ball will not be obtained, and it will not become a proper degree of 
hardness. 

[0043] Subsequently, the yam rubber for golf balls is twisted aroxmd the obtained pin center,large 1, and 
the spool core which consists of a pin center,large 1 and a yam rubber layer 2 is formed. What 
vulcanized the rubber constituent which blended sulfur, the vulcanization assistant, the vulcanization 
accelerator, the antioxidant, etc. with the ingredient currently used from the former as yam rubber for 
spool golf balls, for example, natural rubber, natural rubber, and a synthetic isoprene as yam mbber 
twisted on a pin center,large 1, and was obtained can be used. The yam rubber layer 2 can be formed by 
the approach of manufacturing the spool core of the conventional spool golf ball. 1.5mm or more, the 
thickness of the yam mbber layer 2 is 2.0mm or more preferably, and is 7.0mm or less preferably 
7.5mm or less. If thinner than 1 .5mm, the resiUence of yam mbber will not be hamessed, but if thicker 
than 7.5mm, it will become the ballistic trajectory where the amount of spin at the time of a stroke 
becomes large, and blows up, and flight distance will fall. 

[0044] The spool golf ball of this invention is formed by making said spool core cover and harden said 
constituent for polyurethane covering. Combination of said constituent for polyurethane covering can 
use the usual combination equipment which can be used for combination of an urethane prepolymer, for 
example, can use usual 2 liquid mixing regurgitation equipment. From a viewpoint of the safety that an 
activity at the problem and low temperature of work environment that the steamy toxicity of an 
isocyanate radical end urethane prepolymer is high is desirable, the temperature of said combination is 
80 degrees C or less more preferably, and is 20 degrees C or more 10 degrees C or more 100 degrees C 
or less preferably. When said combination temperature is less than 10 degrees C, the viscosity of an 
isocyanate radical end urethane prepolymer becomes high too much, and it becomes difficult to 
distribute said aromatic series polyamine compound to homogeneity. When said combination 
temperature is higher than 100 degrees C, it becomes easy to produce thickening and gelation by the 
hardening reaction in the middle of combination. 

[0045] Subsequently, what is necessary is to pour said constituent for polyurethane covering into semi- 
sphere-like metal mold in the condition of having made said spool core holding, then to reverse this, and 
just to harden in accordance with said constituent for polyurethane covering poured into the metal mold 
of the shape of an another semi-sphere. 120 degrees C or less, preferably, a hardening reaction is 100 
degrees C or less, and is performed above 50 degrees C. When it hardens at temperature higher than 120 
degrees C, in order that a yam mbber layer may heat-deteriorate, the resiUence falls. If the resilience of a 
yam rubber layer falls, spin retention will become low even if it is the spool golf ball which has 
polyurethane covering even if. When it hardens at less than 50 degrees C, hardening takes long duration 
or hardening will become imperfect. When hardening is imperfect, the physical properties of 
polyurethane covering fall. 

[0046] If the constituent for polyurethane covering containing the isocyanate radical end urethane 
prepolymer whose content of the residual poly isocyanate monomer used by this invention is below 0. 1 
mass %, and aromatic series polyamine compound is used, since a sludge is not generated, a hardening 
reaction can be carried out to homogeneity at low temperature, and at least about 60-80 degrees C of 
good spool golf balls of the resilience without the heat deterioration of a yam mbber layer and a feeling 
of a hit ball will be obtained. Although the time amount of said hardening is suitably set up with curing 
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temperature, it can be preferably performed in 15 or less minutes 30 or less minutes in a 60 degrees C - 
120 degrees C temperature requirement. 

[0047] It is in the condition covered to the spool core, and the degree of hardness of said polyurethane 
covering is 45 or more still more preferably 43 or more more preferably, and is 60 or less still more 
preferably 63 or less 65 or less 40 or more Shore D degrees of hardness preferably. The Shore D degree 
of hardness becomes soft too much less than by 40, and if ball initial velocity is low and exceeds 60, the 
amount of spin at the time of the stroke by an short iron etc. will become small at reverse. 
[0048] Furthermore, at the time of polyurethane covering shaping, many dimples are formed on a front 
face if needed. Moreover, in order to raise a fine sight and commodity value, the golf ball of this 
invention usually gives paint finishing, a marking stamp, etc., and is thrown into a commercial scene. 
[0049] in addition, this invention ~ setting — covering ~ much more — ** — although it can also carry 
out, it can also constitute as two or more coverings. 
[0050] 

[Example] [The assessment approach ] 

(1) The degree of hardness of the measurement ** inner layer core of a degree of hardness was 
measured by contacting a hardness meter from the outside of a ball using the spring-loaded type 
hardness meter A mold set to JIS-K630L 

[0051] ** Using the spring-loaded type hardness meter D mold set to ASTM-D2240, an outer layer core 
and a covering degree of hardness are in the condition which the inner layer core and the spool core 
were made to cover, and were measured by contacting a hardness meter, respectively. 
[0052] ** Three or more slab degrees of hardness were measured according to ASTM-D2240 in piles, 
after saving a heat press-forming sheet with a thickness of about 2mm produced from the constituent for 
covering for two weeks at 23 degrees C. 

[0053] ** The compression of a spool GOFURU ball was measured using the ATTI compression tester 
by the PGA compression ATTI (ATTI) engineering company. 

[0054] (2) Wood the crab of No. 1 (W#l) and, and sand wedge crab (SW) were attached in the swing 
robot by the air-performance TSURU temper company of a golf ball, and the golf ball was hit in a 
second in 20m /head speed 45m/a second, respectively. In the case of wood, it is only dry conditions, 
and, in the case of the sand wedge, hit on the wet conditions which wet dry conditions and the ball, and 
the crab face with water. 

[0055] ** The amount of spin was calculated by carrying out strip photograph photography of the golf 
ball by which the amount stroke of spin was carried out. Spin retention is defined as a value of amount 
xof spin 100 at the time of the amount of spin / dry cleaning at the time of a sentiment, its amount of 
spin is so large that the value of spin retention is large also to the shot in case of rainy weather, and it 
means excelling in control nature. 

[0056] ** The flight distance to the measurement point of fall of flight distance was measured. 

[0057] ** The initial velocity of the ball at the time of the ball initial velocity aforementioned stroke was 

measured. 

[0058] (3) The real ** test by ten feeling top pros of a hit ball estimated. The criterion was carried out as 
follows and considered most assessment results as the result of the ball. 

Criterion O: An impact is small, and there is also a feeling of repulsion and a feeling of a hit ball is 
good. 

**: An impact is somewhat great or somewhat insufficient of the feeling of repulsion. 

x: Or an impact is great, there is no feeling of repulsion and a feeling of a hit ball is bad at heavy 

sensibihty. 

[0059] [Manufacture of golf ball ] 

(1) The rubber constituent for pin center,larges of combination shown in the production table 1 of a pin 
center,large was kneaded, and inner layer core la and a pin center,large 1 were produced by pressing for 
160 degree-Cx 15 minutes within metal mold. When a pin center,large was made into two-layer 
structure, the pin center,large 1 was obtained by injection molding on said inner layer core directly, 
using Hytrel 4047 (Du Pont-Toray thermoplastic elastomer polyester) as a constituent for outer layer 
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cores. 



[0060] 

[A table 11 
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[0061] *1) Nippon Zeon Co., Ltd. - alkylbenzene oil *3JSR, Inc. by poly polynorbomene rubber *2 
Nippon Zeon Co., Ltd. of make — the vulcanization accelerator made from high cis- polybutadiene *4 
Ouchi Shinko Chemical Industry of make, and dibenzyl dithiocarbamic acid zinc *5 Ouchi Shinko 
Chemical Industry -- the vulcanization accelerator of make, the vulcanization accelerator made from 
dibenzothiazyl disulfide *6 Ouchi Shinko Chemical Industry, and N-cyclohexyl ~ the vulcanization 
accelerator made from -2-benzothiazyl sulfenamide *7 Ouchi Shinko Chemical Industry, and 
tetramethylthiuramdisulfide [0062] (2) Around the production aforementioned pin center,large of a 
spool core, base material rubber twisted the blend rubber of natural rubber / low cis- polyisoprene- 
rubber (shell IR-309 by shell chemistry company) =50 / 50 (mass ratio), and produced the spool core 
with an outer diameter of about 39.6mm. 

[0063] (3) The constituent for polyurethane covering was blended based on the combination conditions 
shown in the production table 2 of covering. Said constituent was poured into the metal mold of the 
shape of a semi-sphere which made the spool core hold, subsequently this was reversed, and it hardened 
by carrying out press forming in accordance with said compound poured into the metal mold of the 
shape of an another semi-sphere. Hardening conditions were shown in a table 2. 
[0064] 
[A table 2] 
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[0065] *8) Horse mackerel PURENLF900A : the TDI-PTMG system urethane prepolymer by the uni- 

royal company, 3.70% of NCO contents, and below residual TDI monomer 0.1 mass % 

*9) Horse mackerel PIJRENLF930A : the TDI-PTMG system urethane prepolymer by the imi-royal 

company, 5.00% of NCO contents, and below residual TDI monomer 0.1 mass % 

*10) Horse mackerel PURENLF950A : the TDI-PTMG system urethane prepolymer by the uni-royal 

company, 6.04% of NCO contents, and below residual TDI monomer 0.1 mass % 

*1 1) Horse mackerel PUREN LF 0330 : mixture of the TDI-PTMG system urethane prepolymer by the 

uni-royal company, and a hydrogenation MDI-PTMG system urethane prepolymer. Survival TDI and 

below amount of hydrogenation MDI (siun total) 0. 1 mass % 

*12) Horse mackerel PUREN L200 : the TDI-PTMG system urethane prepolymer by the uni-royal 
company, 7.5% of NCO contents, residual TDI monomer 2.5 mass %. 

*13) 3 by IHARAKYU amine MT:Ihara Chemical Industry Co., Ltd., and 3' - dichloro -4 and 4* - the 
diamino diphenylmethane *14 Lonza cure M-CDEA:uni-royal company make 2 and 2 - dichloro -3, 3', 
and '5, 5' - tetraethyl -4 and 4* - diamino diphenylmethane and amine ** 297 mgK0H/g*15 - the 
polytetramethylene oxide diamino benzoate by the ERASUMA 1000P:Ayr product company, and amine 
** 100.5 mgKOH/g [0066] In a table 2, in the example VI of covering combination, since the 
temperature of a prepolymer was as low as 60 degrees C and the sludge was generated in the constituent 
for polyurethane covering, covering was unproducible. 

[0067] lonomer resin covering of the example IX of covering combination was produced by the 
following approaches, yes - milan 1855 (Mitsui DEYUPON poly chemical Make Zinc Ion 
neutralization ethylene-methacrylic-acid-butyl acrylate system ionomer resin) ~ yes, milan 1555 (Mitsui 
DEYUPON poly chemical Zinc Ion neutralization ethylene-methacrylic-acid ionomer resin) and Surlyn 
6320 (Du Pont magnesium ion neutralization ethylene-methacrylic-acid-butyl acrylate system ionomer 
resin) were mixed with the 2 shaft kneading extruder, and the compound for covering of a pellet type 
was obtained. 

Extrusion conditions are diametenof screw45mm screw revolution:200rpm screw L/D ratio:35, and the 
compound was heated by 200 degrees C - 260 degrees C in the location of the die of an extruder. Semi- 
sphere husks-like half shell was fabricated using the obtained constituent for covering, and press 
compression molding of the two spool cores was carried out at a package and 150 degrees C using this. 
[0068] (4) After de-burring by picking out the ball with which production shaping of the ball was carried 
out from metal mold, white paint and clear paint were given to the front face, and the spool golf ball 
with a diameter [ of 42.8mm ] and a mass of 45. 4g was obtained. 
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[0069] Based on said measurement / assessment approach, the result of having measured the degree of 
hardness of a inner layer core and an outer layer core, a diameter and a covering degree of hardness, and 
the acquired physical properties of a spool golf ball is shown in a table 3. 
[0070] 
[A table 3] 
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[0071] The spool golf ball of this invention has a good feeling of a hit ball, and its flight distance is also 
large so that clearly from a table 3. Moreover, spin retention is 50% or more, and all are known by 
excelling in control nature. 

[0072] Since the examples 1 and 2 of a comparison hardened the constituent for polyurethane covering 
at 120 degrees C in order to prevent generating of the sludge at the time of hardening, the yam rubber 
layer heat-deteriorated. Consequently, it is thought that the resilience fell and a feeling of a hit ball and 
spin retention fell. 

[0073] The example 3 of a comparison is an example of polyurethane covering which used non-aromatic 
poly amine compound. Although generating of the sludge at the time of hardening can be prevented and 
a hardening reaction can also be performed at about 100 degrees C, the setting time takes 30 minutes, 
and since productivity is low, it is not desirable. Since ionomer resin covering is being used for the 
example 4 of a comparison, its feeling of a hit ball is bad. Moreover, since the skid and the amount of 
spin at the time of a sentiment to like fell, as for ionomer resin covering, spin retention became low. 
[0074] 

[Effect of the Invention] If the isocyanate radical end urethane prepolymer whose content of the residual 
poly isocyanate monomer used by this invention is below 0. 1 mass % is used, also at the time of 
combination of the constituent for polyurethane covering, and hardening, a sludge is not generated but 
can carry out a hardening reaction to homogeneity. Therefore, the physical properties of polyurethane 
covering are good. Moreover, since a hardening reaction can be performed at the temperature of 60 
degrees C - about 100 degrees C and the heat deterioration of a yam rubber layer can be prevented, the 
spool golf ball which is excellent in a feeling of a hit ball, control nature, and flight distance is obtained. 
Moreover, since polyurethane covering of the spool golf ball of this invention has the structure of cross 
linkage, it is excellent in cut-proof nature, endurance, etc. 
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(TDI ) . 4,4'-i^'7i-;P^^'i^5^'>fyi^T 
(MDI) . 1. 5-^7f-Wyj;>fy5^r*- 
h (ND I ) . 3, 3'-h'M>^y-4, 4'-v>fy 

i^r^-h (TODi ) , ^i^^jvy-JAVz^r^-Y 

(XD I ) . -''?57x~l'>'>^My>'r*-h (PPD 20 
I) ^^^SBli^M yi^T*-b : 4. 4'-i^v'^a 
^^i^)V3i9yV>{^/i^T^-V (*S^MD I ) . 

y >f y h ( ipdi > ^coiigfe^ >?>f y -^r^- y 

m^mm^ - mAi^tifim-chib\^o^k. td 

'J!>fyi/T*-h*«»*t<. *ISI8fc:tJV^Ttt, h'J 

V yv^ y i/T^- yrvii^ y -7- 1 4 , 

4 ' -1/1/9 a^^z/A'jfiiryi/^ Vi/T^— h^^^W 
yri/iHV v-i: <0S^S:»at:ffi«r S i: *«T 

4'-i^'i^^'P'v=^^y;l',><;J'>'>''>fyi^ 
T*-h^'>W:J'>rV;Kyv-f:l4-e*i.-fn. TDI 
«L< J4TD I 2:±jS3)-t-r Siku >f y vT*- hit^ 
Wa/A. A' -i/i/7\n^^i/)V}l9yz/^ V^/T^ 40 

-h (;i(S^MD I ) mL<^mmuD i 

B-rs ^ t J: 0 ^'i.n?. y i^r:^^- hSsiaS';^ 1^:7 
[00201 wESffdf y >f y i/T*- h#a«KO#^i 

ft*«0 . 1 Ma%OTT'&5 y i^T^- ha*3B'>W 
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'oHj!E$nT>r'>|,r>''7'U>'LF9 0 0A. LF9 5 0 
[00211 m-Ky :t-/Pi: LTJ4, *B!Si&^BF& 

l-|.t)<o-cj>Wf, «^»{b-^. ^^H^»-fb-^£0 
tf. x^vy^^yrz-A'. $;xf-i/'>^^y3~;K by 

xf-vy^^yn-zK 1, 3-y:J'yi'':t-;K 1. 4 

--^^yi/yf-jV^ :^:t^y^)U^^V ^~fK 1,6- 
^^^yz/:t'-)l^z/yt-)l' ; ^'y -fe y y^ h 

\3-)VTuf^y^ ^^^y Y y :t-y^=5:^^<o b y ^r-yi^ 

m^wymvismtr)v^\/y:^^^A Kt^^tio 
T^4c:4:3{^-c#&df yx-xyi';Ky3r>-;w : T>?tf> 

2lg«l!t /y 3-;UXJ4 h y Jf-^l^i: cofbkJi 
-&{c:J:-5T#'5>iiSffi^*d^yxX7';l';Ky^-7l': e 

flS^^' h>'^;KyxXxA';Ky3r-;W ; m^z/^-il' 

[0022] MfS^lf yx— fzl'dcy 3r-;l'i: LTJ4. jK 
y^r^^fi^x^klx^/yri-yK Ji^y:^^^^^^^^:/ 
ya-;KPPG) , /-Kysr^j^xh^^f-l^y^^y^ 
-/KPTMG) mifimf^ti. IB^sKyxx-r/pJK 
yjr-;Pi:LT«;Kyx^uyrv^-h (PEA) . 

!Kyy^^yr>^'^-h (pba) . ;KyA.^-9-;<f-^ 

yrs^'^-h (PHMA) i5rif*«P»f^>it, ^^'hyjR 

y xx-f;i'!Ky :t-A'k trii^Ky - e -;5rro9^' 

h y ( PC L) ^ri:*36«^f . R^tt&tfW*ttfc 

y:t~;K ^/ofcrff^KJi.-Kyjr^j^rh^ptf-l'y 
^ya-;l^*5^$ns. 

[ 0 0 2 3 ] *3t , mm^v A y ^r^t^- h tmtr^^) 

it-)Vffm^t LTtt, TD I XI4*S^MD I « 

L< j4-eix^i&±jS4)'i:-rs!Ky >f y 5^r4— v-fk^ 

mtii. yjL-i/yz/'T^y, wpxy^rs 

4. 4'->''r5/y7xXyM^'y. ^i^y^y 

i^^ym&x/^(^wmmmfi:>tii, -eo+Tt. 
ym^(Dm»i^nt u\ 

[00241 
[{LSI 
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tdb^imiyt. ) 10 r$y, N, N-x;<^;l^>'^'nA,:^fi^;l^r5:^5:ir<0 

[ 0 0 2 6 llfiBT;l/^;t«{4, ^mLifil—9(7)T)l' ^yrS^HS: N. N. N'. N'— rb^^f-^l'Xf-^ 

=¥;V«t:'J)iitf. #tcis^$n^v^*^ p«t»f;^^;P yi^'T^y. N. N, N*. N". N " -^ly f-zu 

n-^i^fi'/l^. n-^r^A^^ n-yt^ •!fbV^'a(5.4. 0)-7-'>yT-fei^ (DBU) . bU 

7"oeyl/S, >'^'n'^^5/'yW^coBIS5tT;P^/l« t5,4.0)-7-'»'T-fcy (DBU) , h'jxf-l^yj/ 

MS. a-^SWA^^f A><x, t < fiSSXt^m 20 [00291 BoE^U '>l'^'>';5r>'N'-fflffl«ife{l. 

LT«, mjf. 3, 3'-i/^'oo-4. 4'-i^'Ts jh»i, 5g3i-S(»iRS'j, mMm. mmmi 

3'. 5, 5'-Th^^f-/i'-4. 4'-s/rsyv7 ioo3 0]^^iz^^^m<r>^^^^)Uyiifi~)V<r)-ty 

x-yl^j^^-y. 3. 3', 5, 5'-xh7Xf-;P-4. ^'-l fcoV^TittW-^. *^c7)ifeiS^:^yW7di-;l^ 

4*->?T5y>?7ir::;P^:J'>. 3. 3'. 5. 5'- Wry^-OflBtJi. IJtiR^^il-r. JWi«BiT*o 

xh7-fVratr;W-4, 4'-i^*rsy>''7x-;l^^ 30 Ttiv^L, ^«lSjt'C<>J:v^*{. ^^gid'yp^^^-^l' 

^J'y. 3. 3'-i^^f-;P-5. S'-'J-ivyayfjV- <D3yho-;Mt (>?.try«^) S:S«>&fci,^aj&&» 

4, 4'-yrSyv7x:::;M^'y. 3, 3'-5<'*x^ <5>J4, 2a«Ki3mc»* Lv\ 

;k-5. 5'->'>fyroir;W-4. 4'-v*r5yi^*7 [0031] H2J4. *SKB<D*!S#:/;P7;lC-;K0iaF 

x-;M:?y. 3. 3'-i''^^;l^-5. S'-J^'-t- ^LV^ISaJ^SHIBffflllB&STfcS. 02{C^J:9 

yf-/P-4. 4'->''r5y>''7x:^;l^^^'>'. 3, 3' fc. *f6ffl<^*S^^/P7.-K-7H4, rtfiaTl a±tC 

5'-j^xf-;W-4. 4*-i''r5yi'* ^l-S^Tl bi&mLt:!Sr&-fe>'^'-l±fc. 

7*-rt'^^'>'. 2. 2'-v^'ua-3, 3'. 5, 2*«lg(t^.ii. ^d'JU«2±t:;Ky'>l'^'y;<^>N'-3 

2. 2'. 3. 3'-xh7^'na-4. 4'-yr [003 2] liffirtS 371 aCOKSJi. 24mmi3l 

S>'>''7x-7l'^^'>i5:lf*5W^><l. 2. 2'-i/^ 40 ±, »3lL<»12 SmmJJUiT-. 3 3inmOT, ff^U 

on-3. 3', 5, 5'-rh7Xf-;l.-4. 4'->'' <J432minJaT. J: OfftL<{43 ImmiaTTJ) 

i^'7x~;k^^'y{4#tt*flfiVW)T. «ffc:»i L 4i. Hffirta^ri a<OEg3&«2 4mini O/hSV^t-fe 

[0 0 2 7]|i^#;K^yT5>"ft:^!Bj<7)il-^{4, ;iT^RSSi*5fiT-rs^'«fe^<fm!S*gi<^s. E 

1$tK^$it5:V^*«. S^^yi^yi^T^-hmft** gj!p'3 3mmJ:i5:'>:l=v>i:J1-«3rib*>W<^rO-r#' 

yyUTKO-^-izMLX ^ NHi/NCO=0. 8 5~ ^r^>^:v^. 

1.15 (tynt) iz^hmizMt^i-thztmtt [0033] Baiert«3riao®SttJ i s-A®e 

V\ 5 0JaT. jHFiL<J44 5J3lTf*6. rtSnriaO 

[0028] ^mi-c&m^tihrttu yi>j<-m * 50 5 0 i ") t,:*:^ v^i: ■by^'-*«a< o^-rc , 



9 

twit. ^S3Tlb<^jiag*«®ifc^rStf*>0-C5: 

[00341 mErti^r 1 aioffljsa. pm^r i a 

(BR) . 5^.rfvt. (NR) . X^py-Tntf^y- 
i^'xyHj^tS^i* (EPDM) . i^^"^) J A'if-A'^Vm 

[00351 LTU. ^i.tf . ^eiA^ffi-^ 

57^>'«S:50%£Ui#tr) , :^7■f>'^^lll 

>'^^$-3 0~4 exists) . (TD^T-f •/ 

) ("mmm^ s o %ijLh^ ) ^t-*)S . it 
mittxii. i^ri-n^y^u-h (dbp) , i^yti^ 

^)vy^u—h (DOP)^<07^'V— i^^r^'f- 

(DOA) ^Tj^'^-h^, 

-fey\'ir-h (DOS) ^-feA^T-i.^^ hU^l^i^yW 
(TCP) ^rif(?5*X7x-h^. Ti^e 
>'i^4f'Jxxr;l'=5:i:*^f'^>tL5. try (7r^'f• 
s. Tiv^n^y^yb i - KTi^;p-4 -^^ 
^v^i'^y-fe'y, 1 - YTi^)V- 3 -'^=¥ 

1, 2, 3-^5>>{«Jxy^*»W^.nS. ?ft«:f 

\^t. ttiii2mvim^txm\^xt>x^\ 
[00361 mmsbm^j^tffm^i^ mm 

AtJ4^77'>'^jftS/::«^#R^?ft5r. EPDMH« 

mi. ^mffl. T/P^;l^y-b>. nyy 

A ym\i: .^V^ y :f AfcJi^^A h \^i:^fmi 

00®fia{(C*tLT. 30~50 0©Jia®S*«#*L 

< . ^/i5 o~4 0 onm^t^x *)m lw s-^fts^ 
sonmumxii.isimt^imx^-r. soon 
msamthtm-^tzi'^xmpm^^^'i'tzm^ 



(6) i|*^2002-78824 

1 0 

[00371 BOffirtS^r 1 am(DrfM,mMi, s« 

Mima, msif^o^j^) . wmi (mm. 

10 T% 0li.{f 1 5 0X:~17 0'CT10~2 0;mf|lB!6« 

[00381 W&^<nik^% :iA'yif.~)V<r)^m-:ir 1 
b<^)SSJ4, rtSnri atc»SL:t«®<7)®re. 

j^3rD«e3&S6Oi:0:*§<=Sr6i:. ^y9-im.< 
t?"4i:fiR^t:=5:')'^v>cD-C. il-Jiar 1 b{4J I S 

(nmmsf^i^^m^r i bjitrtanr i a j: o 

[00391 mm-m^Ti bizm^.-^^tthmmmn 
^<mm^msmmx'S>tua:. i^tmrnt^ti 

30 dfjx^^>^i^nr2itte9fl§ai^^*ty7Hr:?' 

j(yhk^\-V-k:^^yhi:'ti^. 
Sfe^]MttX7Xh"7-^3e«^f/i,jX4. -^X-yM^X 

v-i:tX»4. mar, --K'JJ^f-ky^x^xhv-. 
jK'J:irW7-f y^X^XhV— . ^KU'^I^^'y^^;^ 
hv-. ;JfJx:^x;l'^x5;^hv-3!)>/i>:5:5Pcl:0S 
iiixl'J^^j:<bi> imim-thUbif^X^ h. rtSn 
r lat=-it^*fCV^Silll«!8J®«7'y- H*fi6±-tafc 

40 it) t . itt-if y xx-r7wa^x7>t h v-=&ffiffl-r s <w 

[00401 ZZ-CJt(VXi-l'y^X.^Xh'7—</im^ 
SBS AlOlO, (tt) ^'7K0^:7•^yHG-2 

mimai^vmrttb. Em:^JM m) ws^x 

h-7-M4 8 00Nw. mcH:^JM (») <?)ttS:TP 

E3 682> 94 5 5*«*S. '^Ui^y^x.yXh'?- 

(OMimim^Tmctib. (») ^'^ko^'^s 

50 o>919 5, 9180. ieBB^N*-T<5^x»>U:J'yi 
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1 1 



1 2 



4%J^Lt. lfiL<tt80®«%£Ui, J:0»*L<ti 10 SAU »:tCv:*t5:RftS-li:T. »5<W«tt0^t:a 

[0042] mty'l-anri :J;l/7;JJ-;K0;«r>'N' -^(fiV\ 1 20X:WT. if*t<«l 

-cOttSli. 2 5mmJ2Ui, #^L<{i2 6niml3LhT 20 V* A-oiB!ltt*«fiTt-S . 

3 SmmJilT. L<l±3 2inmJ.:lTC«>S. 10 04 61 *5MBrfl6fflSn4«#5KU^ VJ^T*- 

fig*«2 5mmJ:0*>/h$V^f:fn»%^Xlf>'M*«iiftl h**««0*W«*«0 . l®»%£lTC*S'f VS^T* 

'c.tt^. 3iDE^:«Bli:5rii>^rV^ 60~8 0X5SarCt>. «fa}!ftA«f64L^rV^<0T. ffiS 

[ 0 0 4 3 1 iRV^-e. #ii>*l.3t-by^-Hc:f;P74f- -C^fl^SJE^l^trff difcj&ffli. ife::fAS<;^«|!^^k 

S*::^^.!: UTJi. ^km^ ::f;k7sK-;kfflcO*!:rAi: L 6 or—l 2 0X:tf>iaa«Br{4. 3 0#ja 

5^rrAi:^^^ yrvytSS?. wmm. imim 10047] mm^v ^V9yA/^-<rimM. 

mi^itsmim^Lti^M3mmw^hxmh 3Tt:«at^«Qii-c. u<tti^3 rD«s4 oja 

tlfctW^fflV^SitjJrff^S. *:/AJi2Ji. ±. J:Dff4L<l44 3£Ui, §^»k:ff*L<«4 

:f;W7 :Y^~}V(D^% 3 T S:l?jS-ri.*^-CJg« if. jff * L < « 6 5 OT. J: "5 L < J± 6 3 J.:lT. 

•CS'S. *!d'A®20S$ttl. SmmiJU:. iSF4L< L<J46 OJaTT*S. >'3rD«S*<40 

{i2. OmmlJUi-C. 7. SmmiaT. »*t<«7. *giT{l«^>A»<^:0'rr. d«-A'*(a}6*ffi< . 6 0i& 

*&«:^§<^ro'Ci|>:§±*«45l3ifc^rOfftffi«b5f«ftT-r [00481 S<i»fc. ilC^J^Vi^yiif'i-mm^M. 

40 ^^Wfc«tTT-f>'r;l/*^aiif±(C}g|j«-&. tit 

[0044] ^m^ikm ^;W7;K-;H4, IJfEdfJ ^W^^)Vyif^-Mt^ MlSte itXffiiJMiffl^ s«>5 

mx% sii^coE-^asrffiffl-ts t *5-c§= .ma t^t %>x% 1 Lxmm-h:: 1 1> 

bM^^oSSH. >fy5^r*-hS5lesS'>i'^'>'ru [0 050] 

<« 1 0 OrjaT. i 0»4 1 <tt8 OrJjTFCifc 0 . 50 (DrtSnrejaStt. J I S-K 6 3 0 1 tzMtbixr 



67 , 5 5 5 73j*J5S. 

[0041] ^m]^\izm\-^hixh^mor i b tji. fr 
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10 0 511 Oif^m^T&t/ytf^^-fmit. A STM- 
D 2 2 4 Ofc^feSXT-y >^^j*«^DM*fflV^T. 

[00521 oxyznsmi. Td^^-mmm^f,^ 

iiS«#L.Jtft. 3tSajLlJliaTASTM-D2240 

[00531 ffiPGA3>^U-yi/3:^ 

ATT I (r-yx^ ) x:^i/-Tyy^^^tS^^OATTI 

[0 0 541 ( 2 ) ::f;i'7#-;U':^efig 
•y;!^ xy>'f-asx>f bto-y K i# (w 

#1 ) ^^^Ri/^yv^Ji yi^if^:/ (sw) t:mi 

Jt. ^il^il. :tf/l'75jf-;l/i&'v5»HXtr— K4 5in/ 
[00 5 5] (DXtr>4 

t>'4/K7-f^xe>'ax 1 0 OWffii: LT^a$ 

[0 0 5 6] msmcom^ 

[ 0 0 5 7 1 ®di-;i/%Ka 

[0058] (3)fl«g 

b-yTT-alOAtciSISTxXhT^fllLfc. fij^ 

[00 59] [ ^)Uyjf^-)U0y^ ] 
( 1 ) ^yi^-</)im 



(8) fifS2002-78824 

14 

SrtTi 6 ox;x 1 5^rwx^5c:f:t:j: Ortfln 

04 7 (mw • -ro-dfy (ft) »<0dfUxX'r/l^^n7 

[0060] 
[^1] 



10 



20 





A 


B 




• ♦!> 


100 




TJU4r^U-<>-lf>:i--f>P *2) 


200 




BR11 


*3) 




100 




5 


5 




1 


2 




240 


75 




2.5 


10 




♦4) 


3 




/'5'"t7— DM 


♦5) 


2 






*6) 




1.5 


y^-lr7— TT 


♦7) 




0.2 




30 


75 



[ 0 0 6 1 1 *1) B*-«f3j-> (It) SOdf U y)Vif^)V^ 

y^M, 

*2) H^-fe'^ry (ft) i?(or;P^;Ky4:>5r>fyP 

*3) JSR (flc) S<!DVW i^XiKUy^'i^xy 

*4 ) ±nmm^^JM(mmfntm!smi. i^^yv 
*5) ^mm.^i^m)wytmmm. i^^yv 

*7) ^^a^jirW'fkfijr^dDakoaMiSiEawi, f-h^p* 

[0062] (2)*^^nr(^f^ 
VTVyzfA (i/iA^^a»<05^x;HR-309) 

= 5 0/5 0 (®ait) co-/\^yY^M.t:^%\in. ^ 

[006 31 (3) tif^-n^ 
40 ^2fc:*Lfci;^^t:a':Jv^T, 

xmiM-^^^-ol^. W^^i. ^2\,zfhLti. 
[00641 
[%21 
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1 


H 


B 


nr 


V 


VI 


W 




K 






♦«) 


100 




80 














7 
U 




*9) 




100 






100 


_ 


_ 




^» 


M 
•1 




•10) 






20 














# 




♦11) 








100 
















♦12) 












100 


100 


too 


■ 






♦13) 








_ 


15.3 




2Z.7 










♦14) 


1SJ 


21.4 




27.7 














XvXV— lOOOP 


♦10) 




















ft 




2 


2 


2 


2 


2 


2 


2 


2 


2 


r 

■< 






















SO 


r 






















20 


» 

1 






















30 




ai 


0.1 


OLI 


OlI 


01 


25 




2J 




K 




00 


BO 


00 


60 


oo 


60 


80 


80 




■ 




120 


120 


120 


120 


120 


120 


120 


80 




ft 
» 




70 


70 


70 


70 


70 


120 


120 


100 


150 


It 




to 


10 


10 


10 


10 




to 


30 


5 




44 


49 


46 


54 


47 




54 


40 


49 



Bftlt:RM 

[ 0 0 6 5 ] * 8 ) Tv'rvyLF 9 0 0 A : JL- o-f 
COt-«fi3. 7 0%, ««ETDI#S»0. 20 

* 9 ) Ti''TI/>LF 9 3 OA : JJ.riO'f-VypaMTD 

5. 0 0%. «fl£TDim**0. 1©*%OT. 

* 1 0 ) Ty7*WyLF 9 5 OA : ir.D>f-\';^^^5gT 
DI-PTMG5^>>^:J'yTl'iKll-7— , NCO^^fS 

6. 04%, g|»TDI*»i<cO. l««%JaT. 

* 1 1 ) Ti^l^yLF 0 3 3 0: JL=.0>f -V/l^ttST 
D I -PTMG^'^P^'>'7'^dtU'7-i:*^^MD 

I-PTMG^'^V^'yT'^.ify-e-tcOS^. «Kf 30 
TD 1 2kX/yi(SmmviD I Jt (-^) 0 . lf|fi%m 
T. 

* 1 2 ) Tv^rwyL 2 0 0: a-::iD-f -^r^l/ttlSTD I 
-PTMGiR«>l^:^yn';KUV--, NCO-^^rJI7. 
5%, «ffTDIJ¥L««c2. 5®«%. 

* 1 3 ) ^J\y^jLT^ym : ^>'\5^r S;^/l/n3l(tt) 
» 3 , 3 • - O O - 4 , 4 ' - i^r S y x^P^ 

:^ 

* 1 4 ) oyHf^ro-TM-CDEA : JL^LD^f -^r^k^US 

2. 2'->'^'DD-3, 3'. 5. 5'-xh7X^;|/ ^ 

-4. 4'-i/'rS>'>''7x-;M^y. T§ytt29 
7mgKOH/g 

* 1 5 ) X7XV- 1 0 0 0 P : j:.r—irxiy9 httS 

SyffilOO. SmgKOH/g 

[00661^2 fctJV^T, ;!f-'N'-ffi^MV I Tli. T 

w.-K'jv-oiagA^eorfcfiv^ity)*::. if^^i^v^y 



[0067] ijt'^-WL-^ I xor-f v-fi9Jii;>5r-'N' 
-li, JaT<0*aK J: OfHHtfc. S 9y 1 8 5 5 

v-fiiB) , 1 5 5 5 (H#xjt.4f>'dfyi^ 

r^^yv-fiam) , •t-»)y6 3 20 (rasKyttl? 

v:^:f>">A>f >ryttiftx^u:^-;< ^'^f u ;^K-yf- 
X^Ua— g: 4 5mm 
X^r ij i— EJ^ : 2 0 0 r pm 

X^'Ujl-L/D: 3 5 

•Qh •? . E^{a¥ai«w^^-f nmtQi o ox:~2 e 
^&3T^^;^i^, 1 5 or-crvxffijg^LJt. 

[00681 (4) .-K-;K»>f^ 
S4 2 . 8 mm, «S4 5 . 4 gtfDife^* 

[0069] i^ffl^ • msm}i:M-s\^x . rtinr 

[0070] 
[^31 
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2jg 


2B 


2g 
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20 












A 


A 


A 


B 


A 


A 


A 


B 


B 


B 


ite(mm) 




273 


27.5 


- 


273 


273 


273 




- 


- 


aM^(jis-A) 


30 


30 


30 


75 


30 


30 


30 


75 


75 


76 










- 








- 


- 


- 




40 


40 


40 
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